Characterization of different osteosarcoma phenotypes by PET imaging in preclinical animal models.
The aim of this study was to characterize the different phenotypes of osteosarcoma by PET, comparing the uptake of 3 tracers ((18)F-FDG, (18)F-fluoromisonidazole [(18)F-FMISO], and (18)F-fluoride) in preclinical mouse models that reflect the heterogeneity of the human disease. Mouse LM8 osteosarcoma, human 143B, and Caprin-1 stably overexpressing SaOS-2 cells were injected intratibially in C3H and severe-combined immunodeficient mice. PET imaging with (18)F-FDG, (18)F-FMISO, and (18)F-fluoride was performed in these mouse models, and a ratio between the standardized uptake value of the primary tumor and a control area of bone was calculated and compared among the models. Histology and immunohistochemistry were performed to confirm the PET findings. The pattern of tracer uptake differed among the primary tumors of the 3 models in accordance with the histology and immunohistochemistry on primary tumor sections. The osteolytic tumors in the 143B model showed the highest uptake of (18)F-FDG, an indicator of glucose metabolism, which was significantly higher (P < 0.05) than in the SaOS-2/Caprin-1 model and correlated with the percentage of Ki67-positive cells in the primary tumors. Hypoxia, indicated by (18)F-FMISO accumulation, was higher in the SaOS-2/Caprin-1 and 143B cell line-derived tumors (P < 0.01). Finally (18)F-fluoride, a marker of bone remodeling, correlated with the osteoblastic phenotype. The SaOS-2/Caprin-1 cell-derived tumors showed a significantly higher uptake than the moderately osteoblastic LM8 (P < 0.05) and the osteolytic 143B (P < 0.01) cell line-derived tumors. Differential PET imaging with tracers indicating metabolic activity, hypoxia, or bone remodeling will be helpful for the characterization of different osteosarcoma phenotypes and subsequent evaluation of more specific treatment modalities targeting the processes that are predominant in each specific tumor type or subtype.